METHODS
Saccharomyces cerevisiae NCYC 366 was grown aerobically, in batch culture as described by Patching & Rose (1971) or in continuous culture under conditions of glucose limitation as reported by Hunter & Rose (1972) . Except when otherwise stated, organisms were harvested from mid exponential-phase batch cultures (containing 0.20 to 0-25 mg dry wt/ml) by centrifuging at 1500g for 10 min at 3 "C. Extracts of organisms were prepared by centrifuging (15008 for 10 min) suspensions of organisms (200 mg dry wt organisms and 20 g Ballotini beads, grade I I, in 20 ml 67 ~M -K H~P O , ; pH 4.5) in a Braun homogenizer. Esterase activity (EC. 3 . I . I . I) was assayed by using I-naphthyl acetate as substrate at pH 6.5 by the procedure described by Wheeler, Coleman & Finean (1972) . Leucine aminopeptidase activity (EC. 3 . 4 . I . I) was assayed by the method of Goldbarg & Rutenberg (1958) , modified by using tris-HC1 buffer (pH 6.8) in a reaction mixture containing 2 mM substrate and 0-I mM-CoC1,.
Sphaeroplasts were prepared by suspending washed mid exponential-phase organisms (10 mg dry wt/ml) in 0-1 M-citrate-phosphate buffer (pH 6.0) containing 10 m~-MgCl,, 1-0 M-sorbitol, and glucanase (3 unitslmg dry wt yeast) from basidiomycete QM 806 (Huotari, Nelson, Smith & Kirkwood, 1968) . The suspension was incubated with gentle shaking at 30 "C, and formation of osmotically sensitive sphaeropIasts monitored by diluting 0.1 ml portions into 2.9 ml water, shaking, and following the decrease in extinction at 660 nm. Sphaeroplast formation was always complete after about 90 min of incubation. Sphaeroplasts were removed from the glucanase digest by centrifuging at 1500g for 10 min. The supernatant was centrifuged at 76000g for 90 min, and the esterase activity of the supernatant measured. Sphaeroplasts were disrupted by using a Potter-Elvehjem homogenizer, and the esterase activity of the suspension also measured. 
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RESULTS
Esterase activity was detectable in extracts of Saccharomyces cerevisiae NCYC 366, but the activity, on an organism dry-weight basis, was greater in intact organisms, which suggests that the activity was located at the cell envelope. This supposition was confirmed when it was shown that the bulk of the esterase activity was released into the supernatant liquid when organisms were converted into sphaeroplasts by digestion with a P-glucanase from basidiomycete ~~8 0 6 (Huotari et al. 1968 ; Table I ). By contrast, most of the leucine aminopeptidase activity remained in the sphaeroplasts. Additional evidence for a periplasmic location of the esterase activity was obtained histochemically, by using I -naphthyl acetate coupled to Fast Blue RR salt (Gomori, 1952) , when the dye formed as a result of enzyme activity was detected in the yeast wall.
Esterase was not readily released from intact organisms. Activity could not be detected in filtrates from cultures containing 0-20 to 0-25 mg dry wt/ml or in filtrates from cultures (0.5 mg dry wt/ml) grown at 0-10 h-l in a chemostat under glucose limitation (Hunter & Rose, 1972) . Organisms from these chemostat cultures had a similar esterase activity to those from mid exponential-phase batch cultures. Esterase activity was high in organisms in the early exponential phase of growth, but thereafter declined. Organisms in cultures containing 0.02 dry wt/ml had an activity of 0.80pmol/mg dry wt/h, whereas in cultures containing 1.00 mg dry wt/ml the activity was 0.15 pmollmg dry wt/h. The decrease in activity of batch-grown organisms cannot be attributed to secretion of enzyme, nor would it appear to have been caused by relocation of the activity in the yeast since sphaeroplasts from mid exponential-phase cultures were low in esterase activity (Table I) .
The optimum pH value for activity of esterase in glucanase-treated suspensions of organisms that had been centrifuged at 1500g for 10 min to remove sphaeroplasts was 6.5. The enzyme released from organisms by glucanase digestion had a relatively low affinity for I-naphthyl acetate as indicated by the K , value of 1-33.
Matile & Wiemken (I 967) used p-nitrophenyl acetate as substrate in their esterase assays. The enzyme released by glucanase digestion of Saccharomyces cerevisiae NCYC 366 also catalyses hydrolysis of p-nitrophenyl acetate, but this substrate was not used routinely since, in our hands, it was unstable. Since Sacch. cerevisiae contains appreciable amounts of sterol esters (Maguigan & Walker, 1940; Adams & Parks, 1967; Hunter & Rose, 1972) , we tested the ability of enzyme released from glucanase-treated organisms to hydrolyse these compounds. A 14C-labelled sterol ester fraction was isolated by preparative thin-layer Chromatography (Hunter & Rose, 1972) of lipids from Sacch. cerevisiae N C Y C~~~ grown in a defined medium (I 1; Patching & Rose, 1971) supplemented with [U-14C]acetate (0.215 pmol; 12.5 pCi). The enzyme hydrolysed the labelled sterol esters as shown by the detection of labelled free sterol and fatty acid after thin-layer chromatography of the reaction mixture. However, Tween 80 (polyoxyethylene sorbitan mono-oleate), which is used to supply unsaturated fatty acid to anaerobically grown Sacch. cerevisiae (Andreasen & Stier, 1954) , was not detectably hydrolysed by esterase released by glucanase digestion of aerobically grown Sacch. cerevisiae NCYC 366; nor was the Tween hydrolysed by esterase released from Sacch. cerevisiae NCYC 366 grown anaerobically, with medium supplemented with ergosterol or cholesterol (5 mg/l) and Tween 80 (2 g/l), and sparged with oxygen-free nitrogen gas. Anaerobically grown organisms had an esterase activity that was not significantly different from that of aerobically grown organisms.
D l S C U S S l O N S
Although Matile & Wiemken (1967) reported esterase activity only in isolated vacuoles from Saccharomyces cerevisiae, our data show that, in our strain at least, the bulk of this activity is in the periplasmic space. This finding is not at variance with the report of Matile & Wiemken (1967) since these workers did not assay esterase activity in organisms before and after removal of the wall. However, our finding that the majority of the aminopeptidase activity was retained in sphaeroplasts does contradict Matile ( I 969) who reported that, in another strain of Sacch. cerevisiae, only 7-2 % of the aminopeptidaseactivityis retained in the sphaeroplast. The ability of the mainly periplasmically located esterase in Sacch. cerevisiae ~c u c 3 6 6 to hydrolyse sterol esters is of some interest since these lipids are concentrated largely in low-density vesicles and also in vacuoles in Sacch. cerevisiae (Hunter, 1972 (Matile, Cortat, Wiemken & Frey-Wyssling, 1971 ). If a relationship of this type does exist between the intracellular vesicles and plasma membrane, it might explain the discrepancies between the report by Matile (1969) and our data on the cellular location of aminopeptidase. Thus growth conditions could affect the rate of release of vesicular-bound material, and possibly, therefore, the proportions of this activity located in vesicles and in the periplasmic space. The inability of the periplasmically located esterase from aerobically or anaerobically grown Sacch. cerevisiae ~c v C 3 6 6 to catalyse hydrolysis of Tween 80 at first seemed puzzling. Tween 80 is a large molecule, and it is unlikely that it can penetrate the plasma membrane of the yeast. One possibility is that, when Tween 80 is used to support anaerobic growth of Sacch. cerevisiae, the small amounts (about 10 %)of free fatty acid in theTween provide the essential nutrient. When we extracted free fatty acids from Tween 80 by chromatography on a silica-gel column, the extracted Tween was either unable to support anaerobic growth of Sacch. cerevisiae or did so less efficiently.
